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(54) MOTOR ROTATIONAL SPEED CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the rotational speed 
of a motor in a wide range with a simple structure and 
conduct constant-speed rotation stably. 
SOLUTION: A control circuit 7 compares pulsating voltage 
Vm detected by a voltage detection circuit 5 with preset 
reference voltage Vth. In the case of Vm<Vth, a driving 
circuit 6 is turned on to apply pulsating voltage Vm to the 
motor 1 In the case of Vm>Vth, the driving circuit 6 is 
turned off to stop voltage application to the motor 1. When 
the rotational speed of the motor 1 detected by a rotational 
speed detection circuit 4 is higher than preset constant 
rotational speed, the reference voltage Vth is decreased, and 
when it is lower than the constant rotational speed, the 
reference voltage Vth is increased. 
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*R±EM%«E*HW&BlMlftBB&. ±E*~ 

fc±eia«aut«<±E£BiEXftj: 9 #ia±Eg 

[«#« 2 ] |R 1 E«©*- * ©BfeilglliMSB 
BfciWT, ±E*ttMPBKHu -bES$ISEfc£fi!t 

£ Srtktt-f-5 JtCHlK & Sr« jfcfc fcoffc * r i t-ftft 
it**-* ©E«5it««iJ8PB8&. 

[»*3E3] tt#9 lE«©*-*©BI(5j££fii«*iPE 

Ktawt, ±fBs?S)«ijffiiisiKtt, ±.tmmw£im& 

©#£Jfcf#EE LT*feixa#BE«EE*ftH;&1-*»EEB 

Sr^-VKi-S kkhtz* ±E#EEWE:i* : f©H££itfc 

f, ±EmEM*BKf±. ttfB£Jife±EEMESft4S± 
EJ6@<EjiS J: 9 Sv>t $K±&#Bil£Z18teiSitT± 
E»lE«E*ttTS****fe»c, ±EJ£B<EiIgJ: (3 
ffi**4 #r±±E#flEJfc*Jt?*S*T±E#ffiSBE«rJt#l 

$#5 t ©•?&$ r b zmmb i-z*-fi<o®tm&m 
*k*v*-c, ±G&EBKti. 8#©j6StRv*.<f 

OGFIIBBtfS^ettnSft * *tT ft 6 JSS»¥ £ 

*fi«)Wlca3W«*itTft 0 . -hlE#*-f -y^©* 
y*7fcio-c»* *±E&fci¥©£-j£egi £ ±EB£ 
^&K£9T±E£EEtb0ft££<*i«t>«>T. ±E« 

^yfOt>5|-7 SrS0#-r 6 1 fc K J: o T JbB#»fc 
*>©-C*>3 r k *W*i-*-6*-#«>iMi 

[ffi#«5] n*«4E««>*-^OBCaUMI«PB 
ttC&WC, ±E#ffiBBtt. It, J:E@3Efifiti± 
E«a»©BJK:ii:?i|«a$ixfcm2@^»$tt. ±Efi 
SWJKJUzEB 2 B&&&ft>&ft*B?iJBBICtt;)lsa 
£iift:B3B&«tftfc*tt*.. JbE^?f«©#^-f 
y^-(D*^7frJ:oTft*5±Effigt», ±E£2B 
^ffiSt&tfJbfEJg 3 B^Stto^-AtfiK £ ±E@£fifc 
£ K J: o T_kE#ff tttffcS 1 ©rfc* C £ 



. * OBBsAMttBB. 

[tt**6] tt**l-5©V>"f*l*MCEIfc<0*-^ 
©BlEfcSBftiBBfcfci^T, ±E«£E$«»BSStt, ffi 
W*'!' v«c$*ifc£#M\ .bESmaESdbE 
JtB<E6*R:#Jt:i-SttJ: 9 ttn« l i2£tt£-f* i© 
T*>« r £ fc#«£1-S*-*©B(KtgW»B». 

[BMtqi 7 ] »*«6E«©*-*oB!B«£IM»B 
Bfcfc^T, ±E«E«WB»li, ±ESiPSESr±E 
B 1 R*»»e.±E3eB«EaaEK*t*i-5«*-C : f »» 

£ - j-S *- * ©B<Ej££fiiiJ#II)Sg 0 
[ftnoftftftKB] 

[000 1] 

B»1-afc*©*-*©SsHtPK:«9, Wc*-*WHfc 

ltjewhbs***-* oBcauKMfiB»iatr« 

*©-?*>*>. 
{000 2] 

(BkOSffl «*. *-#©B«ME©B»3W;i:t 

-^WBteiggSJffliBKolElKB, B10 (a) f±B9 
©A£©SEi£jeig, (b) B19OPWM0B1O4 

[0003] £©ffcfc©*-*©B|Bi«S««IB»T 
tt. ffiffl©X«ESiIS 1 0 0 «»&0$ME«E#BWBB 1 

0 1 {cj; Q$&i&&t\,^ i o 2l:i !3¥?tSir 

t, *-*l 0 3fcB«B3ivaAjS©«E*»ttt. 01 

0 (a) t^1-J:5ftil:»SSEEtft5. 

[0 0 0 4] PWMBBSl 0 4A>e>. B10 (b) 
•t J: 5 ft^iM T Xtf*X^-77*=. -9 1 -c ©P WMfg-fiS 
KBBBl 0 5fc»ta**t. K»BK10 5»4. r©p 
WM<t■§■^c£-^V^t'^-V*7UT, 9 1 0 3tl±* 
v^M^tJKffifflEisSWlDSix-C. 1 0 314:© 

SEEBi2P»-J:orB<E-f-.5. 1 0 3©@G 

MBHt. BCotftttUlBBi0 6K:j:9ttll]$ji5. 

[0 00 5] -ttT, ^BKl 0 7«± % B^^SfttB 
HISi 0 6 ©tttMS#fcSr3v % T, ^e-^ i o 3©@e 

$*Si5»rpwMB»i04S-(M«-*-*. 
[000 6] 

[BWiS#ftLJ; ?t-T5SJS] ±ES§3fc©^-j?©B 

tatttmBftfirmtsta-r sae-Kftv'T. sass 

tt i o l is J:oT»«S*tfc«BE©^»!»«3F+^fttt# 
litt, PWMBB1 0 4*»feffl**HSPWMtt«^>« 
J53T4»«««1 0 0©Bffli#ftft*t, *-^i0 
3^©^a8S©fil*DmE3» s ^l*L. 1 0 3 ©SHE 

Lftt^r tiftS. JEoT, ^103trt! 
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V IM 0 2 4 LT*g*©fc©tf&S4*a. 
[0 0 0 7] lie. 1 0 3©B<etft£{£T$-fr 

p mA&%-<omm#&m'zb ^rvnm^ <£9 

igfT, 1 0 3©B6#:F$J£fc:* iofcf), ffJt 

LTL*5j&h.#fcS. ^ixSrlsJii1-?>fc«>irttPWM' 

tt. PWMBS&l 0 4RO=0J«lElKl 0 7 tfil5ilfc»>f£ 
1-5* 5K»fH-6^»**6. «dT, Btttttf-fts* 
Jtlw454 4 I- jJUb#? LTL* 5. 

[0 0 0 8] *3895li, ±SKIlSr»9!:1-5fc©T?» ffi 

BBBtrfeffrr S r. 4 £ B tt41-*. 
[00 0 9] 

[Bfl fcftO^B] *38Wli, *-*fc«EE 

tPPiD LT^*R;t£ftfcj£B«s8S-?B<E£-fr**- 
#©B«t«BBBBfc*HOT\ MU'fs'Wtvo 
4 #fc2^«B*»&©£*BEtra*LT*««E*ffl 

#fc©*±B*-*fcjLEBB«BEtrft»1-* 

j££&fcBBK4, Btfl3*vfc±eBfi**#±BftBiB 

«fc 0 S5V > 4 # I4±B*SS®E *BT & ** tit 
K, ±B*H«al[*J:-9«V^t#li±B»fll«E«:J:# 
•S**«BEBBBB4*B*.fc1>©"e*>6 
1) . 

[0 0 10] iro«fi£fcJ:*U£, EB*>f yf-»*>0 

aW)**v, r©B««EE**»Jlfc**ufc»BBflEttT©& 
# fc fcSRflEmE**B>10 $ Jx5 r 4 K J: 9 *- 

*#EIE-f5. £©*-*©BfBJS*!W*ffi3*u ttffl 
$^fcBS5iSS*s^BteaS ± 9 S5V> 4 
<£T"-f 5 ttcj: 9 ^©'ep;&g£ffi©ll3Mf * 5 teT 
U SB<5iiSJ:9{6v>t#(4S!SttE* s ±#1-5rt 
fc£9*— *~©6WraffiE©H3bffi#±#U CliKJ: 
o-C^-^ASjeBeiiS-C'BCi-Swt t**. 

loo ii] *fc, s8*sis«©*-^©Beiiarti 

BBBfcfc^T, ±BBMBBBBli« ±!2S«fflJESr 

gjE4£Jt«r*&«SB4tiS*.fct>©-C£>$ (»* 
*2) . 

[0 0 12] £©*j«cJ:Jitf» RC£ftfcSBBE# 

fci 9, BUR, B»«EJMMMUE«JlT©i*fc©* 

* KflRSSttEtfBMiO S *v« w 4 b * S. 
[0 0 13] *fc, »#JSie*S*Hr-*©B<5ag<Bl 
BBBfciai^T, ±!affiSH)SiJ«iB»li, JiEBBBS* 



EB!S4> ±BSBBtt©2E«liiftB?-4ABai2}B?- 
4©BT*oT±B*-*te«JWIM*iS*i.fc*'f 
*btm*.s EM** S?tfi*'so>b$K.±1lx<< »r 

t>©-c, ±.!eaESij(aiBKtt. &ffl$nft:±£B*5j£« 

tf±e£B6ME J; 9 8^4 # lijb!B#flEJt*{£i£$-l*- 
T±B£BE«E*BT**8fc4t>fc* ±B£B£Bft 
* 9 ffiVN 4 % l*±K#EEJt $ *TJ:lB#ff ®E * 

[0 0 14] £©*Mtte£*uf. Se6BK©jE^ffi^JS 
4 ^Siffl^JS^ 4 ©M fc* - * (CB9VBB $ ivfc * * 
y*-B*tt, mmxj b%\t**\zZtiZ 
4 4 fcfc, BB«E*W*©£flEJf!«ME LX&btiZ 
»JEKEa^»K)£StLfcHStS«r£ll±K:45 4^^ y*- 

T© 4 # (£©*-*■- * IC|RS6UE#W1D * r. 4 4 * 
«. *-*©B<S&«#£B£jtSJ:9ii5v>4£ 
tt»flEJfc#BB LT£EEBEjWKT*« i 4 K J: 9 . £ 
3ifBEiM6T-r5-4 4fc9, JSBBBftJ: 916^4 * 
li^EJfcdSJg^ UT»JE«E*±*-J-a w 4 Jc J: 9 . S 
SpaE^±#1-5r4 4*5. rftKioT, ^-^^ 
©WJ)D«EE©^?Wi*siiJffll$ixT. *-^*Jj6BBB« 
-C , B<Bl-5i4 4'i*. 

[0 0 15] ?t*^3te«©*-^©B«5a«0J 
»BBt*5V^T, ±IS»flEBBSI*, BftoBRfttF^'f 
y^*»fe*««WBB*«E:v^fcJt5Wft**tTft*«« 
»4@3£«^4*s. ±I3S«fEBK©iEffita*«8 : f 4*MS 
ffl^)»' : F-4©ra{ciE?iJS^$itT'i 9 . ±Eft.x <f ff" 

B!£Sft4tC < fcoT±fB»£EJt^Si^$*x5t©t , > ± 
IS<aEft5«lIslKli, .Bffl*ii«:±BBBa«fciStrJ: 
iE#^W yf-<0*>*V &MW-t 2 Z 4 »c J: oT±IE^ 
ffitSrli»*-a:<&t©-Cfo5 (B*«4) . 
[0 0 16] r©«j«K:J:ntf, ^ffiBKtt, B«k©B 
mRVx-l y^*»fc*SB^IBB^5:vMC^5iJ»S6S*i 
T46«*BtB««(ti:!i»» SSSBKroiEffita^JS^ 
4ASffl*« : f-4©raJcii:?iJgEas$^-C^ 9 , *X4 ? 
9 L <o*v*7k:J:oT»**»»»©'&*»Si4H^» 
S4tcJ:o-c^fflt*5ft^§ix, ^ffl$Hfc*-^©B 

£oT±ffi#Ett#Jf«$*tSC4lc:J:9. BAftBA 
•C»*i < ^Stt* 5 iSKS*v5r 4 4 fc*. 
[0 0 17] *fc. ft#94lBte©*-^©BfeaS^ 
BBBfcfcwc. ±S^EBSSltx ±!S@4»fit 
4±S«gi»©raicig5iJ«^$tvfc^2@S««:4, ± 
S«St»Xt;±KIB 2 BCB8td'&'Se«d9>JBMIztt9Q 
«BS*tfc»3B««»4«i3t» ±K*-f y^»©«- 

2 Bfcfifc&tfiffiSS 3 @£Sft©£j£18fil4 ±IE@ft 
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Static J: oT±IE»ffiiti5gi:^$ix2>twefc<5 (US 

[0 0 18] z<omi$.\z£tui, ^muBii, sic, s 

»tS»»V«2H5i«ti*>6>45B:5i|@BS»ciejiJSE«$ 

ftfc* 3 *-r s^w©*^ 

@£«Jn©£j* S0t t Sfclgjjt tic J: o T#ff Jtasfcfc 
$ JX5 r t ic «t 9 , J&tftfPOftttttK i 5 *jft&tt<v«> 
♦WW, SI 2 @£SH5t»tfm 3 @J£Sfc©#£ltM'> 
1"5©-e, iWy y7-©;i->';a-:7»c J: 

7 ic «t 5 * - * ~-m$im&E.<og$m<o *i&mmtf'h <* 

[0 0 19] ffi#^l~5<ov>-fii*>lci5«(0* 
-9<om£&ffim®Vk\z&\>^X^ ±&«JS8Hfl!l|DSg 
13:, IgM^-Ty^^VIC^Jifct^li. ±I2S*SE 

[0020] crofflfigict^rf, mffiu-t' j^a^^ic 
Sfrfct^li, S*«EE^3tlHl«5jtSlcmi-2.fflJ:9 

Am^^<S«i-5 C £ £ 4 5. 
[0 0 2 1] ia##6E«©*-*©lE]«gi££fK 

Jb«* iS)tfiS^p>±iESiHBiigic^i-5fii:*-c^ 

lb&fe£fttL±%WXTX±.%-iS^Z>h<OX'»>Z> (S?* 

[0022] r.©«fi£»c J:*,tf, S3Ji«ffi#Sg l Rj&ffi 
*» b SlHlla^Slcmi- *«t£ TfftKlt $ ftfc±#Mfc 
^T-C±#-^5>wtlCj:!J. *- *0leHEatt#*JbJl 

it**. 
[0 0 2 3] 

[^©HJSOTBSg] 01l*£389ilc#.<5*-*©lH]|E 

&mmm®&<r>m 1 a ? t> el 0 2 1* 

#lF5(0^b^«84^1-S-e*)<&. £«>M*PI5IMIi. *— 
^ l^©fiPHD«BE4-(W»i-artK:J: 0*- 9 1 £J£S 
EME$-£at>©-C, BHc*-*-«fc5lc. tCflUM" 
2, g8S(s]K3, B<B$g&ffils3K4, mH^WBSS 
5, BttQK6ft(JWMBK7***.Tt'«. 
[0 0 2 4] *-^lli v ^IA.If^5'iJ--v J «<0ffi»ljS 

tfffi^MKT-P2 £©Mlc, sni£]ft6£irjij|c£ttg*L 
TV**. MUuf sr?2tt, XjS©iS8*»e>OA*«:^- 
^3|-7-f5t><0-Cfo<5. 282138314, £821318 *>ib 
A**#i*«««E«r**«ltLT. @2lc^fJ:5 
IC, J»j8«EEV.£tB2i1-*fc<75-efc5. 
[0 0 2 5] SllCfioT, Btit&ttlilEMMli. fl 



Wkm*.* *-9 ieiseaxt-tt<iH-&f>0-c*> 
*. eff«aiiE)K5ii, iRmnEv.&tiitiiLx®®® 

tenc^HJ-f^to-CfcS. WMBftert. fBWEK 7 
\Z.£oX*>*7ZtLZXJ vf-m+frhttV, *-9 
1 -©SEEMBJfc^Jj-^l-* fc©T*>3. 
[00 2 6] fflW®% 7 It, SEE&tHlUB 5 7>>f>©JHSS 
mEV.iRje*iifc»*«EV Ul itr*kttLT. 02 
5IC v.SV tb ot#ttffi»Elf86 4-^>lw 
U V.>V tt ©fc#l4W»B»6tr*-7lCl-6MMI 

J: 5 ttttt**—* 1 teBMnSix*. 
[0 0 2 7] *fc. HlKWoT, MftBK7l3. Efc 
5iS«lfcblHlIiS 4 lc i 9 * Hfc* - 9 l OENBBfttf' 

±#****EE*M»0Ili: LTO«W6*#1-*. C*UC 
iflT*-# ifcB«in*h,«SB»«ffi*r«wa 

S*. 

[0 0 2 8] r©.fc5»c. SI lHJ£?B1!8lcJ:*uf, *- 

M8©JS8lcJ:o-Cfc*!>, *VB#|ffl©]t*l:illlfi«E®flE 
V^i^/Mc&^-CRJfeSJxS©-?, |Sg8#j££fB 

[0 0 29] Sfc, 1 ICRJ*Dt-5H2amffil4, 31 

IPSffi V, h ^»Sffi®E V.<D f-:5'tBE«ti»iS5< 

5taRSsmEv.©ioo%t-r5cta«-ct, sjpseev 
tb &e<K£i-5t»aifoi-f*c.t#-e#. cixicj; 

oT, lC0IU(ESS^iS^e>ea*-C*Sl2:<i!l 

®-r5cta5-c#<5. 

[0 0 3 0] E2^b^A»5J:5IC, SJUmEEV 

th ©s:<k:sic»LT, *-9 1 ^©wai«E©^aM© 

^^bs^i^«ffiffl!l^ctt:'<T•^6aEEffl!lT/J^^ < 

^■-^ i ©iEifejig^iSii«a-et ©i»^< tsm-rz z t 

[00 3 1] m 3 140 1 IC* Litm 1 HiS^li©S%[a] 

frWSr^i-IIlKE-efcS. 03»C13V^T, 01tm-« 
^*HI4l^-##S:#UTV^2) e SS6@!S3«4, 
srS?^*-Ka»64B, mE»tB0K5li, g*tR 

l. R2A»f><c9, 8aB@te6ii, 

(£tT, *IC rh7>v?^^J t^5. ) 0 1, ffifit 
R3Ktf h7V^^Q2*>e>*»), W»SK7li, fll 
SSd^BiS 7 1 . S«fiE£^c0K 7 2&0=«E)t®@ 
87 3*»b^4. 

[ 0 0 3 2 ] mE&aJESS 5 ©SttR 1 , R2tt, Mffi 
08S3©iEgtil^Sg^P 1 tAfiffl^ig^P 2 tOiBJic 
if^JggS Six, fiRR 1 . R 2 ©SfeStfSSft&ElB 
7 3<0-^O^S&^ P 1 1»C^S*VC^5. C*tlC 
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ctoT, «8fcBEEV.jW6ttRl, R2lC£*)#m£tl 
fc»E«EV M *«BEIt«aB 7 3 0AA«?P 1 1 
A;fr£ixSo ftfc, 
[0 0 3 3] 

[Si] V (BC =V n R 2 /(R, + R 2 ) 
T*£>*<> ffi.U R„ R 2 Wt»ttRl. R2<DggilTfc 

So 

[ 0 0 3 4 ] * - * 1 » % SKBK 3 OZSUAMT- P 
1 t h 7 ^v?^ ^ Q l to K W h 
7^.^Qloy-^H »SliI8S3^«ttJA«-? 
P2{z&ffi£frT^Z> 9 K^Vv^Qloy-Hi, 
StftR 3 ITttffBB 3 ©jEttta*** P 1 

7 3 ©tHAMffP 1 3 fc:$«K£Jx 

[0 0 3 5] SiPSE^ASK 7 2 H\ 
t«U ®iEitKlH3K 7 3©«*OA*«fP 1 2 Kg 
iSSffiVthSrilSfflr* tot?**. 

[0 0 3 6] SEMftBB 7 1 tt, @e5iS^ailHlK4 

ee£j*bk 7 2 \z^x±^r^mm&v th <Dv-<jv 

(Sv^i frttS**EV»*±Jl**« fcOT?fc5. 
[0 0 3 7] mJEtbtfelUK 7 3tt, **<7 
49, AMfPl lfcA***b«»EE«EV >IB t. A 
A*(ff-P 1 2£A#£ftS£^ffiEV^&JfcSM-5t> 

[0 0 3 8] 

[!ifc2] V 0 =V oe (R l +R 2 )/R 2 
*w-C, ttEttftBK 7 3 tt, C<0*2*rfflV^T, V. 
SVtfc^fcSlio-u^/HS-g-Srffi^ie^P 1 3**bffl 

[0039] ro± 3fc«*fc*svvr % v.gv^ot 

[0040] — V a >V ih <Dk£l*h : 7>i?X?Q 

htioTW 1 *C«EE#HJlP**bft< ft*. 
[004 1] ^<D£o\Z^ 03 fc*i-BB«J*«r«ffl1- 

sr^iaoT, hi, H2fc^ufc.fc3ft&i3!i&& 

[0 0 4 2] H4li#«Wlc«S*-*«>Bl5aftM» 
BBOfl 2 jd&g|gft>BK? o^HT^, B4K& 
V*T, H3i:ia-fllrii»*«cr4W-«F*«r«LTV^5. 



H4fe*fJ:3fc, egSlfillS3&^|gi4I5]B6Ji, 03 
iWHMMcft-oTV*. 

[0 04 3] ffiHWEIB 7 0 tt. gSfcESS 3 <OiEfiffl*6S 

*p i ktkmm*M*P2om\zmmifci!tiizm.R 
iRu&mm7 4k. y*i—y<{*-vzDk+ see 

MMBB7 l fc*«*.TV*5. 

[0 04 4] J££tp7 4tt v SRR2 11tfMyfS 
l4>bft«*MBftfc, j£ftR2 2S^>^S2^ 
bftSCiflBBi:, WtR2 3JfcW^-f y^S 3*>bft 
SBJiJBBi:, SKR24X^yfS4MftSt 
MB****, 3LV^KlWI«»**tTl||***tTV^5. r 

5o *fcx JSStR 1 7 4 (i, #EEBK 7 6 £ 

[0 0 4 5] yat- ^*-KZDO*y-KI4ISSi 
R 1 kt&tiffi 7 4©^ftfcSN*Siv ry-KttWB 

CEMIRIBB 7 Hi, B6iS£ttttB&4U:J:9tttt£ 
*t**-* lOBfigftlO&tT* MyfS75^ 

^^^fSl^S4^yt7^Mf5fc^ 
S/fSl-S4^m7^t(aot, ffittl¥7 

4 o«Aim:^«ttft«r l e a 9 fcfc Mi"* r i #-c# 

So 

[004 6] 

[*3] V.^V.R^/tRt + R,) 

*3-e*bS*l*S*R 1 ^S6tl$ 7 4 ilcio-C^EE 
Snfc^fiEBBEV^HJlQSlx*. {I.U R x f*ffift$ 7 
4 0<g7*SSite"C*>*o 

[0 0 4 7] ftfc* B5frfflV^'B4OBB<0»ft^O 
V^TBBt*. B5tt#«BO«k«tttr*i-B"C**. 
*1\ RjEodffJt^ilWmffV^^flESiifcB*. 

T, PffimBEV.Ii, V.«0'©tol»A^6±#U t, 

f$/&-ev B £v Ql £ft*<b % h7^^^Qi^i: 

[0 0 4 8] SfefcKB«EV.tf±*U t^»4t» 

2^v«^ft9. :M:i:oTh7^^^Qioy- 
h#7-*fc*£ tir h 7 * q i ftM-7lc& 9 , 

[0 0 4 9] tLt, »8E«EV^5br-^«rafrTft 
TL»», tj^-CV^Va+VolCftSt. h7> 

HC»«R 3fr*try- h«EE*B«lDS*tT 



(6) 
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ioo5o] $ b\z.mass. vjm&t ux, t &&X 

t-^ 1^0®EPPAD2)^JJ:$tl5„ ^ErUT. t 5 B#£ 
T-V B =0(C/it3, miii^«roi!]ft^9££ix*. 
10 0 5 1] B5fcjj*-r.fc5lc, ffitffiSBE 

V„as£Jf8iJEV tlll £lT<Ot 1 fc«E*S&ttn 

[0 0 5 2] :rt, lHlfeiSK«lta@K4ii:j:»)«IUi$ 

~S 4 (0^>3»-77!5$iJffllSiX, 7 4 O^fittffi 

1 0 0 5 3 ] C t s ^J:9*VM s »** 
■e, v,£v B +v (B icfcoTB'K 

[0054] *fc> 1 3 B$AJ:9i!VM 7 B$£-eV,<V 
a+VelC^oTlS^, — 5 1 h 

^?Q2 lift 9 , h7V-^^Ql tfaJ-VCfto 

[0 0 5 5] ZObZK. ffl 5 (CSH-J: ? lc x ASSESS 
V.isglnuEEV^TOi: # C*- * 1 »C«£E#W&D 
£*l*„ ffiu v^v,,,, •?*>■&. micior, H 

>f^^Qii5*7»c^5©Ts — &tt»T?*ii&£-fc 

li*— * 1 ^©BPAD«E«*aHl3WSTi-5 r 1 1 ft 

[0 0 5 6] 5K, *-*ltf>lHHEjiS#£lEl«tejt«J: 
9<£<ft3£, SBEfBKS)!E]i& 7 ltioT^ s/^S 1 

~~s4<o*y±7tmwztis t&vm 7 4 <D<&m£m 

£*T'h7VS?:**Q lriS^Kftfeft^OT, * 

i ~(of%Mnj£om%mtf±&-rz> r. t t ft *. 

[0 0 5 7] rcoi ?tc, ®2Hfig^lj|»cJ;ixtti. *f 

« 7 4 0>-&&t&tii@.R,*:%i\:Zit. ■fflHBEV.fcJbM- 

l-©fi(SffimEV.<OB]aoSr*^*7i-5S^lff 

[0 0 5 8] :AiaoT, * i-©fqiDmE<on 
fttttrMftU ^-^lWlHHKig^lHieSfi^ftS 

[0 0 5 9] ft*3, S2HffiJBffi-C»i. «fit«S7 4Sr4 
ffl<7>jgRR2 1~R 2 4-et*LTV^©-e, £fi£&£l 
fflR.S-l 6ii9^8Jfk$-&*-ti s -C#5i J , ClftIC 



[0 0 6 0] @6llE4ir^Lftim2|ll£jgfl|(D8!^ 
figWESSE, ®7tt*f y^S l-«- S4©^-V^-7»cJ: 

flPx.T\ ffigtR l irJgttS 7 4 <0M»ciS:5iJ^K$tufc}S 
6tR4«r«X.5tt'{>l^ C<0j£tfR4£fi$t8 7 4© 
®:^JlHlK{cStL-CM?!)««t$JxfclgSiR 5 Srffi^fc to 
T\ JgfctRl, ffi£t#7 4»tf&*tR4, R5I4. #EE 
EI& 7 6 

[0 0 6 1] d©»»KJ:ixHr» E7C*-fi5t> HI 
4 cOEKOS^KJfc^T, y^-S 1~S 4<0^-Vd" 
7ldJ:5H]*nffiflE©^gesH^Ke,n5riift2>. r' 

[0 0 6 2] ® 7»c?jrf J: E4<0lHlte<0» 
LTI^5#. &&R4. R5 4MJn-|-5rtl-J;oT, 

[oo6 3] ft*?, ±fc&nnMmz*3^T. mm®& 

7, 7 0 J: 5Sm®E v^o i^vi^Sflipii, B) 8 fc: 
?M- j: 5 -c t J;^„ 08 (±£«s«ff v^R^fi 

[0064] ^ WJgffiTtt. 1 tt^lHlfEaSSMo 

[0 0 6 5] rojg(SK:*5V^, S#@K7rt:, «2gx 
ur, 1hHK£«m, 0 (m 1I) <m 0 ) (c^-f^miS* 
■ttT, *l»WUEV 1Ilie *»fe«El«^i/«r±#iF* 

[0 0 6 6] ::-C> S«m£EV lh ro®EW"<^KO±S- 

1"fti5*,m(i^^9omff±»*iT=(v Ul0 -v 

u,io)/(t,- t,)«rTSToi: LTV^. ItU T„tt 

[0 0 6 7] HaS^-f ?f 2*5*>Klc?ix 

5 t 0 ^t, V thI0 < V lM Tfc5S lSJPSJEV^o 
(CK^-T 5 c t J: -o x , ^ - * l ~©3SASiS£-<&T 

[0 0 6 8] ®J|^W5'^2^*VK:SJl5 t 0 

S*fflEV u ,<omEl"<^iSr^lfiie^M 0 



(?) 
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ylf-^OffiiSSrtea-rsrtdS-etS,, 4*5, 

*T,rat. i^«o^fflmsi^D-cK^-rixiJ 

I0 0 6 9J 4*3, *38Ett, T?f- 
(at*?*-* *B£&*3 £ t tf£.S&BSKttffi $ 

s. 

(0 0 7 0] 

[»B©»*] Cl±BBU!:J:9K. *B«teJ:;h«, 

S»LT»Sat«£E$rdl^t> r©M«tffiE;»sia££*ifc 
gSiffiE^T© t # SOW- * KJRBBEtrfflAl L r 
*-#*Bfi**6i:it>lc» *-*<0|a]$5)£g«rfctti 
U ttttidix^lSHEatft#JfcEICoUEJ:0^j:ttt< 
*mEE$MBT $ •=*- *~©BHJD«E© 

B»«*«Ta<*. JEBBBftJ: 9evtfc#fiSB«E 
«r±#$*5ittcj:9x *-*^©l?2in«JE©3S8MI 

[00 7 1 ] B£**ifcSB«JE*&rtU iffl 
[0 0 7 2] DRaflEE*@?Jt<0^ffiitT?^flEL-C 

AatUAMT-^onKx^r -*teBw»B 
ihCi-sT, *- *^©3ttp 

[0 0 7 3] #£EH]8«i, IIIfeWj&StRl/*^ y 

^*»f><t5ii:5iiigK*s:vMc3fc5<isa$nT4s«fii» 

irSJtSStiri^ BBBBOjEBttJjMHF-fcASlitfltt 
T-£»BfciOW«*ivc4!K s'9 L w^->*7 
K i o Tfc * 5 SftSt©£fi£«St fc H^ffiSi t IC i o T 
#£Elt£&3£U SJESOSPlElBtt, tJHBSil**-*© 

Dtt J: < #£EJt &ii«-f * r *r # *. 
[0 0 7 4] *fc, #BEIU!&tt, Jlfc, BSl&tfifcfc 



2B£1^»&ttSBaBBKRBiBtS*ukB3B£ 

oTfc£5»0t8, 3B2@£ffitfc&tm3@£lS7i©£- 
««ttiB«»0t4:«cio-C»EJt4ft«i-*rt^J: 

B^e^u 5 ^ 3 B*«tt©SMKttB'Jr*-5 r t fc4 5 
©■?, y?m<oQrxj vf-<r>ir^-tzp\zX^m.^. 

WtfBfr** *-*«BBB«*:J: 

[0 0 7 5] *fc. «B»-f y^^KSitfcfct 
14, S*?BESritls]eSSlc:»f£:-r5fif.J: 1R 

[0 0 7 6] *fc, SBBEfrB 1 SS«li<»b^El«2ji 
*«r&lcJ:9. *-*©B«M»»«J:JM-5©*rB 

[BBOBVttKB] 

[El 1 ] Jt*Wte«**-*«B*a«E«»B*©» 1 
BBBttOBB^D ??BI-?«>S. 
[0 2] #S5©2C{bttfiSSr^i-®Tfc5. 
[B3] B9ll:$ tfc« l BHB©JWW*»tBI 

[@4] #»!8fc«S*-*©B<EB8SfW«PB»©SIS2 
£tt£tt©Bft?p s>*B-C*>*. 
[B5] *»©«flstttt*r*i-B-e«>*. 

[i6] B4ic*ufc*2HisjgB<7?sfjg}gffi©iaa@ 

[@7] •y^©*>^-7lrJ;5 J E--^^ORlSDS 
ffiO«Wt©BflS*r*i-B"C*«. 
m 8 ] SlPHEroR^ttRtf^-^ <0|£ieiig©2C{t 

IB9] fitJfcroPWMSiJffll^SCfciS^-^OlliejiS 

[B10] (a) ttB9©A;6<7>®EE&jm (b) « 
H 9 <OPWM@K^?>ffl73$it5 PWMft^^-r@-C 

[^F^rotBK] 
1 

2 mai^'fy^ 

3 SffiS^ 

4 BGilg&ttilElSg 

5 mEEgimtsJSS 

6 EKEJS 

7. 7 0 SJ^IeIK 

7 1 ®JE$9SEgl 

7 2 Sg&E&SElgg 
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R1-R5, R21-R24 M 



[01] 




[02] 



[051 



DO 



Vth 




It 



00 






[ill 3] 




A 71 



ttff 













vth - — 




®m¥- 1 1-4 6 4 9 0 




(10) 



$fM¥-l 1 -4 6 4 9 0 



[88] 



[rpm] 




[010] 



(a) 



t 

EL 



